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1 
This invention relates to the treatment oï oil 
containing alkali metal naphthenates for the 
lurpose o producing de-ashed oil and purilïed 
naphthenic acids or naphthenates. The inven- 
tion is especially useïul in the treatment oï 
heavy residuum stocks containing asphaltic 
components. 
In the refining of crude petroleum a com- 
monly used procedure comprises subjecting the 
crude to a topping operation in which lower 
boiling fractions such as gasoline» kerosene and 
gas oil are distilled off, treating the reduced 
crude with an alkali such as caustic soda and 
then subjecting it to further distillation under 
vacuum to obtain the lubricating oil fractions. 
During the alkali treating step acidic components 
such as naphthenic acids are converted into the 
form oï alkali metal salts which, during the 
subsequent vacuum distillation, do hot distill but 
remain in the residuum along with the asphaltic 
components and high boiling lubricating oil. The 
residuum stock thus obtained accordingly has 
a high ash or inorganic content due to the pres- 
ence oï the alkali metal naphthenates. For in- 
stance» in the practice oï a process of this type 
such as described in Pew Patent No. 1,761,153, 
it has been ïound that crudes oï the naphthenic 
base type will yield a residuum generally con- 
taining about 5-9% by volume oï naphthenic 
acids in the ïorm of alkali salts or soaps and 
having an ash content o the ortier of 2-3 %. 
In ortier to rentier such residuum stocks suit- 
able for use as ïuel oil it is generally necessary 
toreduce the ash content considerably. For a 
satisïactory commercial product it is desirable 
that the ash content be below 0.3% at most 
and preferably below 0.1%. It is also desirable 
t0recover the naphthenic acids from the resid- 
uum, as they have numerous special uses com- 
mer¢ially. Particularly is it advantageous if the 
naphthenic acids can be recovered in a highly 
purified form, for example» containing less than 
5% hydrocarbon oil, inasmuch as such products 
are especially valuable and command a  high 
price on the market. 
One method of recovering naphthenic acids 
from residuum oil comprises treating the oil with 
strong sulïuric acid in suflcient amount to con- 
vert substantially all of the naphthenates into 
the acid form and then vacuum distilling the 
treated oil to remove the naphthenic acids. Such 
a process has been described in Terrell et al. 
Patent No. 2,056,913. This type oï process has 
the disadvantage that the inorganic salt result- 
ing from acidification of the naphthenates re- 
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2 
mains in the asphaltic oil obtained from the dis- 
tillation step, so that it is not rendered suitable 
for use as .uel oil» and that the naphthenic acids 
are obtained in impure form as a mixture con- 
5 taining large amounts oï hydrocarbon oil. If 
has the further disadvantage that only a por- 
tion--generally a minor portion--oï the liberated 
naphthenic acids can be distilled from the acidi- 
fied residuum under commercial operating con- 
10 ditions, which results in a considerable loss  of 
valuable naphthenic acids. 
Various other methods have been proposed for 
removing naphthenates from residuum oils 
which depend upon the preferential solubility 
15 oï the naphthenates in water or certain aclueous  
organic solvents. These methods heretoïore 
have hot been entirely satisfactory due to the 
high emulsion-forming tendency of residuum oil 
and the high solubility of hydrocarbon com- 
20 ponents in the naphthenate-containing extract 
phase. The extraction methods heretoïore pro- 
posed do hot appear to have been carried out 
under conditions such as to yield an oil product 
oï suitably low ash content ïor fuel oil purposes 
25 while at the same rime producing highly purified 
naphthenic acids. 
The present invention is directed to and pro- 
rides an extraction process which is capable 
of yielding both residuum oil of low ash content 
30 and naphthenic acids oï highly pure quality. 
The eciency of the process depends upon con- 
ducting the extraction in a particular manner 
under special conditions as hereinaïter more 
fully described. hile the process may be uti- 
35 lized in treating various charge oils containing 
naphthenic acid components, it has particular 
utility in the treatment of asphaltic residua 
which are normally dicult to extract satis- 
factorily. 
4o Briefiy the present process comprises inti- 
mately admixing the charge oil with an aclueous 
propyl alcohol (either isopropyl or n-propyl) 
containing 20-40% by weight of the alcohol and 
with a hydrocarbon solvent composed essentially 
45 of saturate hydrocarbon within the C»-Co range. 
The mixture is then settled at a temperature in 
excess of 80 ° F. to separate an alcohol phase 
containing the naphthenates together with some 
residual oil from a phase comPosed oï oil and 
50 solvent and containing at most only a very small. 
amount of naphthenates. The oil phase is sub- 
jected to a vaporization step to remove solvent 
and yield de-ashed oil. The alcohol phaseis 
countercurrently treated with fresh hydrocarbon 
55 solvent to remove the residual oil, after which 



the treated alcohol phase may be acidified to 
convert the naphthenates into naphthenic acids. 
The acidified mixture is settled to obtain a naph- 
therfic acid phase containing hydrocarbon sol- 
vent and an aqueous alcohol phase containing 
salt in solution. Solvent is vaporized from the 
naphthenic acid phase to yield naphthenic acids, 
while alcohol is distflled OErom the alcohol phase 
to recover the same and yield sali water as 
bottoms. 
In a more specific embodiment the hydrocar- 
bon solvent which is admixed with the charge off 
is that which has been used in the aforesaid 
countercurrent treating step and which contains 
residua] off extracted from the alcohol phase. 
This feature of operation results in considerable 
saving in solvent requirements .ïor satisfactorfly 
conducting the process. 
The invention is more ïully fllustrated with 
reference to the accompanying drawing which is 
a more or less schematic fiowsheet/with certain 
portions shown in section, illustrating one man- 
ner oï practicing the process. In describing the 
process the charge material wfll be considered to 
be a residuïm off obtained by distillation of 
duced crude in the presence of caustic soda and 
containing say 5-9% naphthenic acids in he 
ïorm of sodium naphthenates. 
Referring to the drawing, hot charge off may 
be obtained direct]y ïrom a refinery distfllation 
step and introduced whfle still hot (e. g. 30O-ï00 ° 
F.) into the system-through line 10. The heat 
content oï the charge may "be utilized to 
porize solvent, as more ïully described herein- 
aïter,- by lïowing the charge through a heat 
changer !, from which it then flows through 
line I to a mixer !.. A stream of an aqueous 
propyl alcohol is introduced-through line  into 
the charge and also a hYdrocarbon solvent sream 
ls added threto through line , the mixture 
these materials then passing through mixer 
where intimte contact is effected and thence 
into separator tank 10. The mixture in tank 
readity separates, iï proper conditions are main- 
tained, into an upper off layer containing mostof 
the hydrocarbon solvent and atmost only a very 
small amount of naphthenates and a lower 
cohol.layer containing the naphthenaes together 
withsome residual off and hydrocarbon solvent. 
In order to produce from the charge an off 
product having a desirably low ash content sew 
eral factors are especially important. In the first 
place the alcohol introduced through line 
Should be a propyl alcohol-either isopropyl or 
n-propyl--having a concentration of at least .0% 
by weight in water. Êmulsion troubles are 
countered iï lower concentrations oï the alcohol 
are employed. Second]y, the amount of aqueous 
alcohol added through line !  should be sufficient 
to dissolve practically a]lof thesodium naphthe- 
nates present in the charge off. The minimum 
amount Will vary considerably .with the particu- 
lar charge stock being treated. For example, 
when the charge contains about 5% naphthenic 
acids in the form of .naphthenates, the ratio oï 
aqueous .alcohol to chare on a volume basis 
should exceed 0.75 whereas when the naphthenic 
acid content is about S%, such ratio should ex- 
ceed 12.0. Generally little iï any benefit wfll .be 
derived in "he treatmen of residium by ex- 
ceeding a ratio of 1.50 and the cost of recover- 
in the alcohol will be proportionately increased. 
Anotherfctor affecting the efficiency of 
rat.ion in separator tank -!-is the amou. nt _of 
hydrocarbon solvent introduced through line.! 
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If is important that the solvent be added in 
amount at least equal to the charge and it is 
preferable that the ratio of solvent to charge 
exceed 1.25. A proportion within the range of 
5 1.40-135 is usual]y entirely satisfactory for con- 
ducting the operafion and litle if any advantage 
results from using targer proportions. If the 
amount of solvent introduced through line t is 
too low, the off and alcohol phases wiH hot sepa- 
10 rate from each other properly in tank 16 and 
consequently sodium naphthenates will remain 
in the off layer and cause the off product to have 
an undesira.bly high ash content. 
The temperature for the settling step in tank 
l ! Shouldbe at least abow 80 ° F. and preferably 
sh0uld be above 1.5 ° F. to insure an efficient 
separation. As a general rule the separation wfll 
be entirely satisïactory at temperatures of the 
order of 135-155 ° F. and .the off product will have 
20 an ash content oï less than 0.1%. StiH higher 
temperatures may be used, if desired, provided 
sufficient pressure is maintained to prevent b0il- 
ing within tank | 6. However, in order to avoid 
the use of pressure, itis desirable to maintain 
25 the temperature below 00 ° F. and usuaHy con- 
siderably below this value. The temperatm'e of 
the mixture passing from mixer 13 'to-tank 16 
convenient]y may be maintained ai the desired 
value by properly regulating the heat transfer 
30 operation in exchanger ! !. 
From separator tank fS the off layer is with- 
drawn continuously udjacent the top thr0ugh 
line ! whence it passes through heat exchanger 
!  in indirect heat exchange with the charge and 
35 then into vaporizer $. By transferring sufficient 
heat to the off layer stream during its passage 
through exchanger !! most oï the hydrocarbon 
solvent containd therein may be flashed off in 
the upper part of vaporizer 8. Any minor pot- 
40 tion of solvent remaining is stripped from the 
off by means oï steam which is introduced into 
the lower part of the vaporizer through line 5. 
Solvent-free off of low ash content is withdrawn 
from the bottom of the vaporizer bY means of 
4 line  $ as one product of the process. 
The alcohol layer which settles to the bottera 
oï tank !$ generally contains residual off to the 
extent of about .0% on a solvent-ïree basis. A 
stream of the alcohol layer is continuously wikh- 
50 drawn through line 19 and sent through line 2 
and cooler 23 into countercurrent extraction col- 
umn çe for removing residual oiL If itis desired 
also to remove phenolic compounds so that the 
naphthenic acid product wfll be phenol-free, this 
55 may be donc by injecting through line 24 and 
valve 2 a small amount of mineral acid, such as 
sulfuric acid, sufficient to preferentiaHy neutra- 
lize the phenolates along with orfly a small 
amount of naphthenates of relatively high mo- 
60 leculsa- veight. Any phenolic compounds and 
naphthenic acids thus liberated by the minerai 
acid treatment will be extracted-from the alc0hol 
layer along with residual o1 during the subse- 
quent treatment in extraction .column . Iï it 
65 is not desired to remove penolic Compounds, 
the addition of mineral acid through line 2 may 
be omitted. 
In c olumn   fhe naphthenate-containing alco- 
hol stream is countercurrently extracted by means 
70 of a hydrocarbon solvent which is introduced 
into the. bottom through line $2. The hydrocar- 
bon solvent used for t.his purpose- should be a 
saturate hydrocarbon or mixture of kydrocarbons 
having 510 carbon átoms per molecule. Unsat 
75 urated hydrocarbons such as aromatics ahd .oie: 
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fins should not be present to any substantial ex- 
tent in the solvent for the reason that they tend 
to decrease the extraction eïciency considerably, 
possibly due to their relatively high solubility in 
the aqueous alcohol used in the process. It is 
also preferred, although not mandatery, that the 
solven contain little if any naphthene hydro- 
carbons, as compounds of this type tend to cause 
flooding in the extraction column and necessitate 
lower extraction rates. Accordingly, it is pre- 
ferred to use a hydrocarbon solvent which is 
composed substantially completely of paraïnic 
hydrocarbons within the spechïed range. It is 
still more preferable, when operating the process 
in the manner illustrated in the accompanying 
drawing, to employ a solvent composed mainly of 
Cs paraïnic hydrocarbons for economic reasons 
relating fo recovery of the alcohol and hydrocar- 
bon solvent as more fully explainid hereinafter. 
For example, an alkylate fraction composed 
mainly or essentially of Cs isoparaïns is an espe- 
cially suitable solvent for use in the process. 
lor satisfactorily conducting the countercur- 
rent extraction to produce naphthenic acids of 
suitably low oil content, it bas been round that 
the aqueous propyl alcohol used in the process 
should bave an alcoh01 content not exceeding 
about 40% by weight. Higher alcohol contents 
result in too high oil-solubility in the alcohol 
phase. Thus the concentration of alcohol should 
be within the range of 20-40%. Best over-all 
results are obtained by using aqueous alcohol of 
about 25%, for instance 24-26% alcohol. 
For best results the temperature employed in 
the countercurrent treatment in column 20 should 
be within the range 100-130 ° 1 . It bas been round 
that temperatures either below or above these 
values may tend to cause flooding within the col- 
umn and require lower extraction rates. Since 
the temperature in tank 16 generally will be 
maintained somewhat higher than desired in the 
countercurrent treating step, cooler 23 may be 
provided in line 22 for cooling the alcohol layer 
stream belote if enters column 20. Preferably 
the countercurrent extraction is carried out ata 
temperature in the neighborhood of 115 ° F. 
The hydrocarbon solvent stream issuing from 
the top of column 20 will contain residual oil exr 
tracted from the alcohol layer along ith any 
phenolic compounds and naphthenic acids which 
have been liberated in case mineral acid was in- 
troduced through line 24. The withdrawn mix- 
ture preferably is sent hrough line 15 for intro- 
duction into the incoming charge. This feature 
of using solvent successively in the countercur- 
rent treating step and then in the charge treat- 
ing step considerably riducei thi over-all iolvent 
requirements as compared to operating with fresh 
hydrocarbon solvent for each step. 
The off content of the treated alcohol layer 
issuing from the bottom of column 20 will de- 
pend upon the amount of hydrocarbon solvent 
used for he extraction and the number of trans- 
fer stages provided by the column as well as upon 
the concentration of alcohol used. It bas been 
round that by employing hydrocarbon solvent of 
the type spechïed in volume amount at least equal 
to the charge oil and using aqueoui alcohol of 
20-40% concentration, a naphthenic acid product 
of very low oil content, for example, 5% or less, 
may readily be obtained with a feasible number of 
theoretical extraction stages in the extraction 
column. 
The treated alcohol layer passes from the bot- 
tom of columu 20 through line 33. In order to 
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convert the naphthenates into naphthenic acids 
a mineral acid is introduced through line 34 in 
substantially stoichiometric amount. Any strong 
mineral acid, Such as sulfuric acid, may be used 
5 for this purpose and the concentration of acid 
used bas no special signiflcance. The .acidifled 
mixture then passes through line 35 into settling 
tank 36 where a separation of layers is obtained. 
The naphthenic acid phase containing some 
10 drocarbon solvent rises to the top and the aqueous 
alcohol containing inorganic salt resulting from 
the neutralization settles to the bottom. The 
presence of hydrocarbon solvent in the naph- 
thenic acid layir is advantageous in that it re- 
15 duces its viscosity and facilitates the separation. 
It should also be noted that the use in the process 
of relativily dilute propyl alcohol as previously 
specifled is advantageous in that it permits the 
inorganic salt formed from neutralization of the 
2O naphthenates to remain in solution in the aque- 
ous alcohol layer obtained in tank 36. 
The upper layer from tank 36 is withdrawn 
through line 37 and passed to heater 38 which is 
ac]apted to supply sufficient heat for flashing off 
25 most of the contained hydrocarbon solvent. The 
heated mixture then flows into vaporizer 39 where 
flash vaporization of the solvent occurs. The 
small amount of solvent remaining in the naph- 
thenic acids is stripped therefrom by introducing 
0 steam into the lower part of the vaporizer through 
line 40. Purifled naphthenic acids are removed 
from the bottom of the vaporizer by means of line 
41 as another product of the process. 
The remainder of the process concerns the re- 
35 covery of the alcohol and hydrocarbon solvent for 
re-use. It bas been round that the use of a Cs 
hydrocarbon or mixture of hydrocarbons as the 
hydrocarbon solvent permits the recovery to be 
effected in a particularly satisfactory and efficient 
4o manner. The salt-containlng aqueous alcohol 
layer from the bottom of tank 3'6 is sent through 
line 42 to a distillation column 43 wherein itis 
introduced near the top. Hydrocarbon solvent 
vapors and steam from vaporizer 8 are passed 
45 through line 44 into the lower part of column 43, 
while solvent vapors and steam from vaporizer 
flow through line 4 also into the lower part of 
the distillation zone. By operating in this man- 
ner the heat contained in the vapors introduced 
5O into the bottom of column 43 may be utilized to 
effect recovery of aqueous alcohol for re-use. 
The aqueous alcohol is obtained as distillate from 
the column along with a portion of the hydro- 
carbon solvent which also passes overhead. The 
55 mixture of alcohol, water and hydrocarbon vapors 
is sent through line 46 to condenser 47 and the 
condensate then flows through line 48 to separa- 
tion tank 49. The degree of fractionation in 
column 43 may, if desired, be controlled so that 
60 the alcohol thus recovered bas the proper con- 
centration for re-use, namely 20-40% by weight 
in water and preferably about 25%. However, 
it is generally more economic from the standpoint 
of heat requirements to distill off the alcohol in 
65. a concentration in equflibrium with the composi- 
tion of feed introduced through line 42. The 
proportion of water to alcohol at such concentra- 
tion will be considerably lower than is required 
for re-use of the recovered alcohol; accordingly, 
7O make-up water may be added through line 6 and 
valve 7 in such amount that the recovered .alco- 
bol in separation tank 49 bas the desired concen- 
tration within the range of 20-40%. 
lrom the bottom of the dlstillation column a 
7 mixture of salt water and hydrocarbon solvent is 
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transferred via line. 50 to separation tank.5! 
wherein the hydrocarbon.solvent rises to the top 
andsali water settles to the bottom. The sepa- 
rated .hydrocarbon solvent passes through line 52 
to. tan.49 for re-use. Salt water is removed from 
the system by means of line 53 .at the boçtom of 
tank !5,1. The amount of water thus removed 
from -the .process should .be equivalent to .the 
amount of water addedin the form of;steam.to 
vaporizers.58 and 39 and as make-up from 1/ne 55. 
From the top of tank 49 hydrocarbon solvent .is 
recycled by means of lines54 .and_ 32 to the coun- 
tercurrent extraction zone. whfle aqueous.Ico- 
hol is. returned ïrom the bottom by means of lines 
55..and 14 for re-use in-çreating the charge. 
The ' following speciflc example illusçrates' he 
use of :preferred conditions in pracicing .the 
process: 
The charge, stock is a heavy residuum obtained 
flm-vacuum distillation of a caustic soda.treat- 
ed reduced crude derived from naphthenic base 
petroleum and having approximaely the follow- 
ing properties: 
A. P. I. gravityll 
urol viscosity at 210 ° F.320 
Ash content2.5 % 
Naphthenate content (as vol. % naphthenic 
acids) =6% 
The. charge stock is mixed with. 1.25 times its 
volume of aqueous isopropanol of 25% concen- 
tration and with 1.5 rimes its volume of es al- 
kylate which has been used for countercurrent 
treatment of the naphthenate-containing alco- 
hol layer. The mixture is settled af a tempera- 
ture of 150 ° F. to separate the off phase from the 
alcohol phase. Solvent is removed frorn the off 
phase by vaporization and steam stripçing, and 
off having an.ash content of about 0.06 % is there- 
by obtained. The alcohol layer is countercur- 
rently treated at a temperature of il5 ° F..with 
fresh C8 alkylate in an extraction column having 
about 7 theoretical stages. The treated alcohol 
layer is acidified with sulfuric acid having a con- 
tration-of 45%-HSOand then settled to obtain 
a - naphthenic .acid layer- and a salt-containing 
alcohol layer. Upon vaporizing solvent from the 
naphthenic acid layer and steam stripping, .a pur- 
ified..naphthenic acid product is obtained, which 
contains 2.6% off by-weght. Aqueous-alcohol of 
about 25% concentration is-recovered from the 
last-mentioned, alcohol layer by distfllation and 
salt. water remaining as bottoms is discarded. 
The particular extraction procedure employed 
in..the above described process may .be used in 
treating any off .which contains alka.li .metal 
nphthenates but is especially, important where 
the charge off. is an asphaItic residuum. The 
steps off. first mixing the charge with the speci- 
fled solvents, separating off the off .layer- and then 
countercurrently extracting only .the  alcohol 
layer .avoids many of the difficultiesusually, en- 
countered in extracting residual ofls. Under the 
conditions specified the first settling step .effect 
a .nearly complete separation of naphthenates 
from the off so that a uel off .product having less 
than .0.1% ash content may readily be obtained. 
Furthermore, generally about 98% .ofthe-off and 
asphaltic components present in the charge are 
removed at this point, thusgreatly improving the 
effectiveness of _the aubs.equent countercurrent 
extraction step. The. residual, off: contained in 
the alcohol layer, introduced £o the countercur- 
rent extraction may readfly be reduced -in, the 
countercurrent treatment, to a .very low -value 

under, operating conditions, which are. entirely 
feasible or plant prac£iee. 
:It ..will be .apparent: that .modifications of the 
process may..be ruade .without departing rom 
5 the scope of the invention. For:example, fresh 
hydrocarbon solvent may be nsed in. the.charge 
extraction.step in place of: the.0il-containing sol- 
vent stream:-fed from the. top of. column 2{} ;:how- 
ever,, as-previously mentioned, practice of the 
10 process in the manner, described effects consid- 
erable .economies of opeation. Also, if desired, 
purified.naphthenate salts .may be obtained 
rectly from the countercurrently treated alcohol 
layer:by evaporation of the contained:solvents, 
15 thus :dispensing with the acidification by means 
of- mineral acid. 
Havingdescribed-my invention, .hat .I .claire 
a, nd-desire to protect by Letters Patent 
1. Methd ofproducing de-ashed off and puri- 
2O fied naphthenic acids from a. residuum charge 
off containing alkali meal naphthenates :v¢hich 
comprises intimately admixing the charge off 
with an :aqueous propyl alcohol containing 
20-40% by weight .of the alcohol in sufficient 
e.5 amount to. dissolve at least most of. the naph- 
thenates and with at. least an equal volume 
amount of .a hydrocarbon solvent composed es- 
sentilly of saturate hydrocarbon within the 
C:C,o range, settling the mixture af a retapera- 
S0 ture above 80 ° F. to separate an. alcohol phase 
from an off phase, vaporizing solvent from .the 
off phase to yield de-ashed off, countercurrently 
treating the alcohol phase with hych'ocarbon s01- 
vent composed as previously specified to .remove 
35 residual off, acidifying the countercurrently 
treated alcohol phase, settling the acidifiedmix- 
ture to separate a rmphthenic acid phase con- 
taining hydrocarbon .sotvent from-an aqueous 
alcohol phase containing sali, vaporizing solvent 
40 from said naphthenic acid phase to obtin-puri- 
fied naphthenic acids and distifiing alcohol from 
the last-mentioned alcohol phase to recover the 
saine-and yield salt water as bottoms. 
2. Method of producing de-ashed off and puri- 
'5 fied naphthenic acids from a-residuurn charge-oil 
containing-alkali metal naphthenates.which com- 
prises intimately admixing the charge oil.'with 
an aqueous propyl-,alcohol, containing 20-40% 
by .weight of the alcohol in sufflcient amount to 
50 dissolve at least rnost of the naphthenaes-nd 
with at least an equal volume amount of a hydro- 
carbon solvent composed essentiatly of-paraffinic 
hydrocarbon within the C-Co ange,-settting 
the .mixture ata temperature within the-range of 
55 80-200 ° F. to-separate-an alcohol-phase from- an 
off. phase, vaporizing solvent from the-ofl phase 
fo .yield de-ashed off, countercurrentlytreating 
the alcohol phase with hydrocarbon solvent-com- 
posed as previously-specified, fo remove residul 
61) oiI,. acidifying the countercurrently treated-al- 
cohol phase, settling the acidified mixture-to 
separate ca naphthenic acid phase containing hy- 
drocarbon-solvent from an aqueous alcoh01 phase 
containing salt, vaporizing solven from said 
65 naphthenic acid phase to obtain purified naph- 
thenic ,acids and distilling alcohol; from the last- 
mentioned alcohol phase to recover the saine.and 
yield salt vater as bottoms. 
-3. NIethod accmding to claire 2 wherein-the 
70 hydrocarbon solvent is. mairfly C8 parafflnic hy- 
drocarbon, the temperature of sad countercur- 
rent.treatmen is 100=130 ° F. and the alcohol in 
said aqueous propyl alcohol is isopropyl in a con- 
centration of about 25 % by weight. 
75 ..4.. Method according to claim 2 ..wherein the 



volume amount of hydrocarbon solvent used is 
at least 1.25 rimes the amoun of charge off and 
the temperature in the first-mentioned sett!ing 
step is at least 125 ° F. 
5. Method accordinE to claim 4 wherein the 
hydr0carbon solvent is mainly C8 paraffinic 
rocarbon, .the temperature of said countercur- 
çent treatment is 100-130 ° F. and the alc0hoI in 
said aqueous propyl alcohol is isopropy] in a con- 
centration of about 25% by weiEht. 
6. Continuous method Of producing de-aahed 
off and purified naphthenic acids from a residuum 
" charge off containing alkali metal naphthenates 
which comprises intimately admixing the charge 
off with an aqueous propyl alcohol containing 
20-40% by weiEht of the alcohol in sufficient 
amount to dissolve at least most of the naph- 
thenates and with the hereinafter specified hy- 
drocarbon solvent stream, settling the mixture 
af a tempeïatuïe above 80 ° F. to separate an alco- 
bol ph.ase fïom an off phase, vaporizing solvent 
from the off phase to yield de-ashed off, counter- 
currently tïeating the alcohol phase with a 
drocarbon solvent composed essentially of satu- 
rate hydrocarbon within the C-C10 range to re- 
move residual off, said solvent being used in 
amount by volume at least equal to the charge 
off, introducinE the solution of oil in solvent 
sultinE from said countercurrent treatment to 
the charge off as the said specified hydrooarbon 
solvent stream, acidifyinE the countercurrently 
treated alcohol phase, settling the acidifled mix- 
ture to separate a naphthenic acid phase con- 
taining hydrocarbon solvent from an aqueous al- 
cohol phase containinE salt, vaporizing solvent 
from said naphthenic acid phase to obtain puri- 
fied naphthenio acids and distilling alcohol from 
the last-mentioned alcohol phase to recover the 
saine and yield salt water as bottoms. 
7. Continuous method ,of producinE de-ashed 
off and purified naphthenic acids from a residuum 
charge off containing alkali metal naphthenates 
which comprises intimately admixinE the charEe 
oil with an aqueous PrOpyl alcohol containing 
20-40% by weiEht of the alcohol in suiïicient 
amount to dissolve at least most of the naph- 
thenates and with the hereinafter specLfied 
drocarbon solvent stream, settling the mixture at 
a tempeïature within the range of 80-200 ° i% to 
separate an alcohol phase fïom an off phase, 50 
vaporizing solvent from the off phase to yield 
ashed off, countercurrently treating the cohol 
phase with .a hydrocarbon solvent composed es- 
sentially of paraffinic hydrocarbon within the 
C-C10 range to remove residual off, said solvent 
being used in amount by volume at least equal 
to the charge off, intïoducing the solution of off 
in solvent ïesulting from said countercurrent 
treatment to the charge oil as the said specified 
hydïocarbon solvent stream, .acidifying the coun- 
teïcurïently tïeated a]cohol phase, settling the 
acidilïed mixture to separate a naphthenic acid 
phase containing hydrocarbon solvent from an 
aqueous alcohol phase conSaining s'alt, vaporiz- 
inoE solvent from said naphthenic acid phase to 
obtain purilïed naphthenic acids and distflling 
alcohol from the last-mentioned alcohol phase 
to recoveï the saine and yield salt water 
bottoms. 
8. Method according fo claire 7 wherein the 
hydrocarbon solvent is main]y C8 paraluic 
drocarbon, the temperature of said countercur- 
ïent treatment is 100-130 ° F. and the alcohol in 
said aqueous propyl a]cohol is isopropyl in a con- 
centration of about 25% by weiEht. 
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9. Method according to claire 7 wherein the 
 . volume amount of hydrocarbon souvent used 
at least 1.25 rimes the amount of charge off and 
the temperture in the first-mentioned settling 
5 step is at least 125 ° F. 
10. Method according to clalm 9 .wherein the 
hyirocarbon  solvent is mainly C parauic hy- 
drocarbofi, the temperature of.said countercur- 
rent treatment is 100-130 ° i% and the alcoholin 
l0 said aqueous propyl alcohol is isopropyl in a 
concentration of about 25% by weight of the 
alcohol. 
11. In a continuous process for treating a 
residuum off charge containing alkali metal 
15 naphthenates to produce de-aahed off and fo 
purify and naphthenates, the steps which com- 
prise intimately admixing the charge off with 
an aqueous propyl alcohol containing 20-40% 
by weight of the alcohol in sufficient amount to 
20 dissolve at least most of the naphthenates and 
with the hereinafter specified hydrocarbon 
solvent stream, settling the mixture at a tem- 
perature above 80 ° F. to separate an alcohoI 
phase from an off phase, countercurrently treat- 
25 ing the alcohol phase with a hydrocarbon sol- 
vent composed essentially of saturate hydro- 
carbon within the C-Co range to remove residual 
off, said solvent being used in amount by volume 
at least equal to the charge off, and introducing 
30 the solution of off in solvent resulting from said 
countercurrent treatment fo the charge off as 
the said specified hydrocarbon solvent stream. 
12. Process accoriing fo claire 11 wherein the 
volume amount of hydrocarbon solvent used is 
35 1.25-1.75 rimes the amount of charge oil, the 
temperature in the settling step is 125-200 ° 
and the temperature in the countercurrent 
treating step is 100-130 ° F. 
13. Process according to claim 12 wherein the 
40 oil solvent is mainly C paraiïmic hydrocarbon. 
14. Process according to claire 13 wherein the 
alcohol in said aqueous propyl alcohol is iso- 
propyl in a concentration of about 25% by 
weiiht of the alcohol. 
45 15. Continuous method of producing de-ashed 
off and purified naphthenic acids from a residu- 
um charge off containing alkali metal naphth- 
enates which comprises intimately admixing the 
charge off with an aqueous propyl alcohol con- 
taining 20-40% by weight of the alcohol in 
ficient amount to dissolve at least most of the 
naphthenates and with the hereinafter specified 
hydrocarbon solvent stream, settling the mix- 
ture at a temperature above 80 ° F. fo separate 
55 an alcohol phase from an off phase, stripping 
solvent from the oil phase by means of steam 
to yield de-ashed off, countercurrently treating 
the alcohol phase with a saturate hydrocarbon 
solvent composed mainly of C paramic 
60 drocarbon to remove residual off, said solvent " 
being used in amount by volume at least equal 
fo the charge off, introducing the solution of 
off in solvent resulting from said countercurrent 
treatment to the charge off as the said specified 
65 hydrocarbon solvent stream, acidifying the 
countercurrently treated alcohol phase, settling 
the acidified mixture to separate a naphthenic 
acid phase containing hydrocarbon solvent from 
an aqueous alcohol phase containing salt, strip- 
70 ping solvent from said naphthenic acid phase 
by means of steam fo obtan purified naphthenic 
acids, introducing the last-mentioned alcohol 
phase into a distillation zone, introducing vapors 
from each of said stripping steps into said dis- 
75 tillation zone below the locus of introduction 
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of the alcohol ,phae, distilling aqueous alcohol 
and a portion of the hydcarben .solven over- 
head by means of .heaç contaed in he tro- 
ducd vapor, condensg the overhead-vapors 
and settling the condensate o separate aqu- 5 
o alcoh01 from hydroarbon s01venk .and 
«eti the botto product from the ,disilla- 
ion .to sepate alt water from the other por- 
tion of hydrocarbon solvenk 
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